Abstract Solitary lumbar spinal osteochondroma with neurological symptoms is very rare. We report the case of an 81-year-old man with radicular pain caused by lumbar solitary osteochondroma. A computed tomography (CT) scan showed a bony tumor arising from the left L2/3 articular process. Intraoperative findings showed that the tumor originated from the left superior articular process of the L3 vertebra. After surgery, the patient became asymptomatic immediately.
Introduction
Osteochondroma is one of the more common benign bone tumors and usually occurs in long bones, but is occasionally found in the spine. Spinal osteochondroma more commonly involves the cervical and upper thoracic spine, rather than the lumbar spine [1] . Most of the lesions are asymptomatic because they tend to grow out of the spinal canal [8] . Thus, solitary lumbar spinal osteochondroma with neurological symptoms is rare. Here, we report a case of lumbar osteochondroma causing radicular pain that arose from the left superior articular process of the L3 vertebra.
Case report
An 81-year-old man presented with complaints of lumbago and thigh pain that had worsened over the preceding 5 months. The patient had undergone conservative treatment given by a local doctor, but this had failed to improve his complaints. Therefore, he was referred to our institute for detailed examination and management. A neurological examination revealed left L2 and L3 hypesthesia. There was no motor weakness. The patient had no history of inherited diseases.
In a plain lumbar Xp lateral view, a faint tumor shadow that was thought to involve bone was observed in the upper inferior border of the L2 vertebra in the spinal canal (Figure 1) . A CT scan showed a bony tumor arising from the left L2/3 articular process. The tumor also involved the cortex and medullary cavity, but continuity with the left L2/3 articular process was unclear. The spinal canal was narrowed by the tumor (Figure 2 ). The central portion of the tumor gave a signal of increased intensity on MRI and was surrounded by peripheral ossification and a cartilage cap of low signal intensity on T1-and T2-weighted images. MRI also indicated severe compression of the thecal sac at the L2/3 level ( Figure 3) . L2 laminectomy and left L2/3 facetectomy were performed for total tumor resection. The tumor was severely adhered to the yellow ligament, but the yellow ligament was attached normally to the margin of the articular processes and there was no adhesion between the tumor and the nerve root or dura mater. Intraoperative findings showed that the tumor originated from the left superior articular process of the L3 vertebra. The gross appearance of the resected tumor indicated that it was composed of cartilaginous and osseous components ( Figure 4 ). After en bloc removal of the tumor, interbody fusion was performed using a pedicle screw system. A histological study confirmed the diagnosis of benign osteochondroma ( Figure 5 ). The patient became asymptomatic immediately after surgery and the postoperative course was uneventful. A radiograph and CT scan at 1 year postoperatively showed complete tumor resection without recurrence.
Discussion
Osteochondroma is a common benign bone tumor [7] , but only 1-4% of osteochondromas arise in the spine [1, 2, 4, 6, 8] . However, spinal osteochondroma may be underreported in relation to the true incidence because most of these tumors usually grow out of the spinal canal, and therefore do not usually cause symptoms [6, 10] .
Spinal osteochondromas are more commonly found in the cervical and upper thoracic spine and the C1 or C2 vertebra is most frequently involved [2, 6, 10] . There are two hypotheses for the preferred development of osteochondroma in the cervical vertebra. Albrecht et al. [1] (a) (b) (c) Figure 3 : The central portion of the tumor gave a signal of increased intensity on MRI and was surrounded by peripheral ossification and a cartilage cap of low signal intensity on T1-and T2-weighted images.
suggested that the predominance of cervical lesions is caused by microtrauma inflicted on the epiphyseal cartilage, because of the greater mobility and flexibility of these vertebra. According to this hypothesis, the cervical and lumbar spine should be involved more than the thoracic spine [8] . However, in the cases published in the literature there is clearly a lower incidence of osteochondroma in the lumbar region. In an alternative hypothesis, Fiumara et al. [8] focus on the difference in the time of appearance of secondary ossification centers in the spinous process, transverse process, articular process, and endplate of the vertebral body. These centers appear in children between the ages of 11 and 18 years old and develop into complete ossification in the cervical spine during adolescence; in the thoracic and lumbar spines during the end of the second decade of life; and in the sacrum during the third decade of life [16] . Cartilage in these secondary ossification centers may be the origin of aberrant islands of cartilaginous tissue that cause osteochondromas to form. A more rapid ossification process in these centers may be associated with a greater probability that aberrant cartilage will form. Therefore, the more frequent presence of osteochondroma in the upper segments of the vertebral column could be explained by different durations of the ossification processes in the different centers.
Spinal osteochondromas occur in two distinct clinical settings as solitary lesions or in association with multiple hereditary exostosis (MHE). There are conflicting reports on whether solitary osteochondroma or lesions associated with MHE more commonly affect the spine [1, 5, 14, 15, 17, 18, 19] . Findings from the largest clinical series reported by Bess et al. [3] showed that the majority of osteochondromas are solitary rather than associated with MHE. A literature review by Bess et al. showed that the mean age of all patients with spinal osteochondroma was 28.5 years old (range 2-69 years old) and that the mean age for those with neurological symptoms was 29.7 years old (2-68 years old). Patients with MHE presenting with neurological symptoms were significantly younger than those with solitary lesions and neurological symptoms: 22.3 (range 7-46) versus 36.6 (2-68) years old. Only 10 cases of solitary lumbar spinal osteochondroma with development of sciatica or radicular pain in the lumbar spine have been reported [20] , among which the patient in the current case is the oldest.
Our patient developed the disease at a significantly older age than patients in previous reports. However, surgical findings suggested that the tumor had been present for a long period. A detailed disease history did not indicate development of cauda eqina syndrome or radicular pain in the past, and there was no clear trauma during the period when the symptoms were observed. These findings may have been due to the slow development of the tumor. Development of radicular pain may have been caused by minor trauma and gradual narrowing of the spinal canal due to aging.
Recurrence rates after resection of osteochondromas are approximately 2% [13] . According to Dahlin and Unni [7] , the frequency of malignant degeneration is about 1% in spinal osteochondroma and 10 to 15% in MHE for all tumor locations. Therefore, complete resection of the lesion is important to prevent recurrence and malignant transformation. Several studies have noted that most osteochondromas show focal exophytic growth in the posterior elements, such as laminae or articular processes, and that total resection of the mass and neural decompression can be achieved without fusion surgery [8, 9, 11, 12, 21] . However, for some cases with articular process-derived osteochondroma, total facetectomy is required to remove the tumor completely and obtain a negative margin, although this depends on the tumor size. For these cases, spinal fusion is required to prevent postoperative intervertebral instability.
Conclusion
We experienced a case of solitary spinal osteochondroma with radicular pain in the lumbar vertebra in a patient who was older than those in all past reports of similar cases. Even in elderly patients, this disease should be considered as a candidate in differential diagnosis following imaging of a bony tumor in the spinal canal.
